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div de electrodes 9b. By changing voltage , appbac to . the 
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the image receiving surface of the element 8. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




[Claimljoptical equipment which consists of an optical property good light variation study element. 

[Claim 2] Optical equipment which consists of an optical property adjustable mirror 
Claim 3] The aforementioned optical property adjustable mirror is optica equipment accord.ng to 
claim 2 which consists of the combination of an optical property adjustable lens and a mirror. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . , . I j' 

[The technical field to which invention belongs] this invention relates to optical equipment including 
an optical property good light variation study element, optical property adjustable mirrors, or such 
combination. 

[Description of the Prior Art] Conventionally, as shown in drawing 39 , the digital camera collected 
component parts, such as the solenoid FS for a plastic lens PL, drawing D, and focusing, Shutter S, 
the charge coupling type solid state image pickup device CCD, a digital disposal circuit PC. and 
Memory M, and was made by assembling these. 

[0003] £ , . , 

[Problem(s) to be Solved by the Invention] By the way, generally, since, as for a plastic lens, a 
refractive index and a configuration change with change of temperature or humidity, an image 
formation performance falls by the temperature change. Therefore, the glass lens was used 
abundantly and there was a limitation in lightweight-izing and highly-precise-izing of a product, or a 

cost cut. . 
[0004] this invention is made in view of this actual condition, and the place made into the purpose 
tends to offer the pickup of the various optical equipments with which change of the image 
formation performance by temperature-and-humidity change etc. or various optical-character ability 
can be compensated, for example, a digital camera, an electronic endoscope, a Personal Digital 
Assistant (PDA), a TV phone, a VTR camera, a television camera, a film camera, a microscope, a 
laser scanning microscope, a bar code scanner, a bar code reader, and an optical disk etc. 

[0005] , , , 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the optical 
equipment by this invention consists of the optical property good light variation study element. 
Moreover, the optical equipment by this invention consists of the optical property adjustable mirror. 
According to this invention, the optical property adjustable mirror consists of the combination of an 
optical property adjustable lens and a mirror. 
[0006] 

[Embodiments of the Invention] Hereafter, it explains based on the example illustrating the form of 
operation of this invention. 

Example 1 drawing 1 is drawing showing the 1st example of the optical equipment by this invention. 
The lens made of synthetic resin with which 1 and 2 were held among drawing at the lens frame 3, 
the prism of the product [ 4 ] made of synthetic resin, The lens made of synthetic resin with which 
5 was held at the mirror and 6 was held at the lens frame 7. the solid state image pickup device by 
which 8 was held at the lens frame 7. The optical property adjustable mirror which consists of thin 
film (reflector) 9a by which aluminum coating of 9 was carried out, and two or more electrode 9b 
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Two or more variable resistors by which (it is only hereafter called an adjustable m.rror) and 10 were 
connected to the substrate, and 1 1 was connected to each electrode 9b, respectively. The power 
supply by which 12 was connected with the variable resistor 1 1 between thin film 9a and electrode 
9b through the electric power switch 1 3. The arithmetic unit for 1 4 controlling the res.stance of two 
or more variable resistors 1 1, and 15, 16 and 17 are the thermo sensors, humidity sensors, and 
distance robots which were connected to the arithmetic unit 14, respectively, and these are 
arranged like illustration and constitute one optical equipment. 

[0007] In addition, each field of lenses 1, 2, and 6 and prism 4 should just be a field which may be 
carrying out what configurations, such as a field which has the point or line m which the spherical 
surface a flat surface, the spherical surface that carried out eccentricity to the optical ax.s besides 
the symmetry-of-revolution aspheric surface, a flat surface, the symmetry-of-revolut.on asphenc 
surface or the aspheric surface that has plane of symmetry, the aspheric surface which has only 
one plane of symmetry, the aspheric surface without plane of symmetry, a sculptured surface and 
differential are impossible, and can have a certain influence on light also by Hereafter, these fields 
are named generically and it is called an "extended curved surface. 

[0008] Thin film 9a Moreover, for example. P.Rai-choudhury editing. Handbook ofMicrohthography, 
Micromachining and Microfabrication and Volume 2 : Micromachining anc ^M.crofabncat.ori u P485 and 
Fig 8 58 SPIE PRESS **, Optics Communications, and 1 40 volume (1 997 years) P1 87 -1 90 Like the 
membrane mirror indicated If voltage is impressed among two or more electrode 9b, thin film 9a will 
deform by the electrostatic force, and the field configuration will change, by this The image 
formation performance degradation by the assembly error of parts, such as deformat.on by the 
temperature and humidity of lenses 1. 2, and 6 and/or prism 4, expansion and contracts of change 
or the lens frame 3 of a refractive index, and 7 grades, deformation and an optical element, and a 
frame, is suppressed. Amendment of the aberration always produced in focus adjustment and focus 
adjustment proper may be performed. _ i 

[0009] According to this example, it is refracted in respect of each plane of incidence of lenses 1 
and 2 and prism 4, and outgoing radiation, is reflected by the adjustable mirror 9. and is ; further 
reflected by the mirror 5, and incidence of the light from a body is carried out to a solid state 'mage 
pickup device 8 through a lens 6. Thus, lenses 1, 2, and 6, prism 4, the mirror 5, and the adjustable 
mirror 9 can constitute the image pck-up optical system of the optical equipment by this example, 
and can make aberration of a body image now into the minimum by optimizing the field and thickness 
of each of these optical elements. That is, the configuration of thin film 9a as a reflector is 
controlled by changing the resistance of each variable resistor 1 1 with the signal from an arithmetic 
unit 14 so that an image formation performance may become the optimal, namely, from the thermo 
sensor 15, the humidity sensor 16, and distance robot 17 to an arithmetic unit 14 The signal of 
ambient temperature, humidity, and the size according to the distance to a body is inputted an 
arithmetic unit 14 The signal for determining the resistance of a variable resistor 1 1 that voltage as 
which the configuration of thin film 9a is determined that the image formation performance 
degradation by the distance to temperature and surrounding humidity conditions, and a surrounding 
body should be compensated based on these input signals is impressed to electrode 9b is outputted. 
Thus since it is made to transform thin film 9a, the voltage, i.e., the electrostatic force, impressed 
to electrode 9b, if the configuration takes various configurations which contain the asphenc surface 
according to a situation and the polarity of the voltage impressed is changed, also let it be a convex 
In addition, there may not be a distance robot 17, changes some configurations of th.n film 9a in that 
case and if the configuration of thin film 9a is decided that the high frequency component of the 
signal of the image from a solid state image pickup device becomes the maximum mostly, it can do 

focus doubling. . , . n , , 

[0010] Since a solid state image pickup device 8 and the adjustable m.rror 9 can also make the 
adjustable mirror 9 from a silicon lithography process etc., they form a substrate 10 with silicon and 
you may make it form a part of adjustable mirror [ at least ] 9 on a substrate 10 in a lithography 
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process with a solid state image pickup device 8 in this example, although arranged on the substrate 
10 with another object. If it does in this way, it is advantageous in respect of the miniaturization of 
equipment, and low-cost-izing. Moreover, if thin film 9a is manufactured by synthetic resin, such as 
a polyimide, since deformation also with a big low battery is possible, it is convenient. In addition, 
although a solid state image pickup device 8. the adjustable mirror 9, and a substrate 10 can be 
formed in one as mentioned above and can be unit-ized, this unit is an example of the optical 
equipment by this invention. 

[0011] Moreover, although illustration was omitted, you may form display devices, such as a 
reflected type liquid crystal display or a penetrated type liquid crystal display, in one according to a 
lithography process on a substrate 10. In addition, you may form this substrate 10 by transparent 
matter, such as glass or a quartz. In this case, what is necessary is to use technology, such as a 
thin film transistor, and just to form a solid state image pickup device and a liquid crystal display on 
a glass substrate. Or these display devices may be made from another object, and you may arrange 
on a substrate 10. 

[0012] By forming by the plastics mould etc., optical elements 1, 2, 4, 5, and 6 can form the curved 
surface of arbitrary request configurations easily, and are easy to manufacture. In addition, although 
only a lens 1 separates and is formed from prism 4 with the image pck-up equipment of this 
example, if optical elements 2, 4, 6, and 9 are designed without forming a lens 1 so that aberration 
can be removed, the optical element except the adjustable mirror 9 will become one optical block, 
and will become easy [ an assembly ]. Moreover, if a part or all of optical elements 1, 2, 4, 5, and 6 
may be created with glass and constituted in this way, still more accurate image pck-up equipment 

will be obtained. . 
[0013] Example 2 drawing 2 is drawing showing the 2nd example of the optical equipment by this 
invention. The same sign is given to the same member on the member shown in the 1st example, 
and parenchyma among drawing. At this example, the micro shutter 19 and image pck-up element 8 
grade which move by the electrostatic force made with reflector 9a and micro machine technology 
on the silicon substrate 18 of one sheet are made from the lithography process. And if this silicon 
substrate 18 and the extended curved-surface prism 20 made from the mould are combined, the 
image pck-up unit for digital cameras small as optical equipment will be done. In addition, the micro 
shutter 19 can also serve now as drawing. If the extended curved-surface prism 20 is made from a 
plastics mould, it can be done cheaply. Moreover, since it is durable rather than it makes from 
thermoplastics if the extended curved-surface prism 20 is made from an energy hardening type 
resin, it is desirable. Moreover, the extended curved-surface prism 20 may be constituted using the 
material of the property which absorbs infrared light, and the infrared cut-off filter effect may be 
given. Or the interference film which reflects infrared light in which field in the optical path of the 
extended curved-surface prism 20 is prepared, and you may make it cut infrared light. The mirror 21 
is formed by processing and carrying out the aluminum coat of the silicon substrate 18 to a concave 
surface. What improved the shutter as shown in drawing 8 of JP.10-39239.A and drawing 9 can be 
used for the micro shutter 19. 

[0014] Drawing 3 is the enlarged view of the micro shutter 19 neighborhood which removed 
extended curved-surface prism and looked at the optical equipment of drawing 2 from the upper 
part. By giving the potential difference to electrode 19c prepared in each of fixed electrode 19a and 
gobo 19b, by the electrostatic force, two gobo 19b can be opened to right and left, or the micro 
shutter 19 can close it now. Here, a triangular crevice is prepared in the center of the side near 
gobo 1 9b of another side, and two gobo 1 9b is installed in two each of gobo 1 9b in a completely 
different class, if it picturizes where gobo 19b is opened to the middle, it will operate as drawing, and 
it will become a shutter if gobo 19b is closed completely. A power supply 12 can change the 
electrode of +- now, and two gobo 19b moves to an opposite direction in connection with it. 
Moreover, when it closes completely, two gobo 19b is designed so that it may lap somewhat, as 
shown in drawing 2 . 
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mm 51 The micro shutter 1 9 has the merit that it can make from a lithography process together with 
SISor 9a7n a solid state image pickup device 8. In addition, as a micro shutter 19 you may use 
reflector 9a and a solid state P w besides the above. Or the shutter which 

a micro shutter as shown in drawing 47 of JP.1U _y<ua,A Desiaes uw au 
Le ates with a spring electromagnetic force, etc. may be manufactured like the shutter of the 
ZXctlnasl shutter used for the image P ck-up equipment of this example, and this may 

k^!^ *** - tracted the image p o c r up equ ; pm r of this 

S^KSdiSy " shown in drawing 2 . and prepared 22. As drawing 22 a tns diap , ragm 
which s used for the lens of a film camera is sufficient, or the thing of composition so that two or 
l^rt^p™* as shown in <kmnzA may be made to slide may be used. Or you may be 
fixed drawing which does not change a drawing effective-area product. Moreover, the micro .shutter 
19 is opened only as drawing and you may make it make a shutter function carry out using the 

ement sh te of a so.id state image pickup device 8. Moreover, the image pck-up 'equipment of 
this example is good also as composition which made at least one of electrode 9b a m.n-or 21. the 
SiTZSr T-id the solid state image pickup devices 8 as another parts, and has been 
arraneed on one substrate with the remaining members. 

u01 7] It shows other different examp.es that drawings is used for the 1 st and 2nd examples of the 
adjustable mirror 9. In this example, piezoelectric-device 9c is infixed between thin film 9a and 
elected 9b and these are prepared on the susceptor 23. And by changing into each electrode 9b 
o every the voltage which joins piezoelectric-device 9c. piezoelectric-device 9c can be made to 
product parti different expansion and contraction, and the configuration of thin film 9a can be 
changed now The form of electrode 9b may be this cardiac division, as shown in dj^wjngj , as 
SSll it may be rectangle division, in addition it can choose the thing of a proper 
orm 24 S*i voltage impressed to electrode 9b through an arithmetic unit 14 andavanable 
rotator 11 to make thin film 9a transform so that the disorder of the image sway (Bure) are a 
sensor for example, detect the deflection at the time of digital camera photography, and according 
to a Lectr connected to the arithmetic unit 14 may be compensated. At this time, the signal 
"m a the! sensor 15. a humidity sensor 16, and a distance robot 17 is also 
to consideration, and focus doubling, temperature-and-hum dity compensation etoan Performed 
In this case since the stress accompanying deformation of piezoelectric-device 9c joins thin film 9a. 
^^TttM^. of thin film 9a. it is good for it to be made by the thick eye a certain grade, and 

foOIS] D^wmlllhows the example of further others of the adjustable mirror 9. This example is 
ni^oSs of piezodectric-device of two sheets 9c and 9c .' made from the catena. ,n 
which the piezoelectric device which it interposes between thin film 9a and electrode 9b has the 
?ezo-elec?ric property of an opposite direction, and differs from the example shown in dwml ■ 
That is Tf Piezoelectric-device 9c and 9c' is made from the ferroelectric crystal, it ,s arranged so 
that the sense of a crystallographic axis may become reverse mutually. In this case, since 
piezoelectric-device 9c and 9c is expanded and contracted to an opposite d.recfon if vo tage _ s 
impressed, it becomes stronger than the case of the example wh.ch the force into wh c *.nflm9a 
is made to transform showed to drawing_5 , and there is an advantage wh.ch says that the form on 
the front face of a mirror is a lot changeable as a result. «..«.„„_*, _ 

[0019] As a material used for piezoelectric-device 9c and 9c' For example a barium titanate, a 
Rochell salt crystal a tourmaL, a potassium dihydrogenphosphate (KDP). Piezo-electr.c matter. 
UlftS"* 2 hydrogen ammonium (ADP) and a 2 OBU acid lithium. 
substance of this matte, the crystal of this matter, the electrostrictive ceramics of the sohd 
solution of PbZr03 and PbTi03. There are organic piezo-electricty matter, such as a 2 A^nde 
Dolwinyl (PVDF) ferroelectrics other than the above, etc.. especially Youngs modulus is small, and 

d y e 3lon also with a big low battery is possib.e for the organic P^^mj^r. * » 
desirable. In addition, if thickness is made uneven when using these piezoelectnc devices, it is 
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possible to also make the configuration of thin film 9a deform appropriately in the above-mentioned 
example 

[0020] Drawing 9 shows the example of further others of the adjustable mirror 9. Piezoelectric- 
device 9c is pinched by thin film 9a and 9d of electrodes, voltage is impressed through the drive 
circuit 25 controlled by the arithmetic unit 14 between thin film 9a and 9d of electrodes, and further, 
this consists of this modification so that voltage may be impressed also to electrode 9b 
independently prepared on the susceptor 23 through the drive circuit 25 controlled by the arithmetic 
unit 14 Therefore, in this example, thin film 9a may be deformed into a duplex by the electrostatic 
force by the voltage impressed between 9d of electrodes, and the voltage impressed to electrode 
9b, and has the advantage which says that responsibility is also earlier than which thing shown in 
the above-mentioned example possible [ more deformation patterns ]. 

[0021] Drawing 10 shows the example of further others of the adjustable mirror 9. This example is 
the thing to which it might be made to have made it the configuration of a reflector change using 
electromagnetic force, and on the internal base of a susceptor 23. installation fixation of the 
periphery section of substrate 9e to which a permanent magnet 26 consists of a silicon nitride or a 
polyimide on a top face is carried out, thin film 9a made on metal coats, such as aluminum, is 
attached to the front face of substrate 9e, and it constitutes the adjustable mirror 9 Two or more 
coils 27 are arranged in the inferior surface of tongue of substrate 9e, and these coils 27 are 
connected to the arithmetic unit 14 through the drive circuit 28, respectively. Therefore when the 
respectively suitable current for each coil 27 is supplied from each drive circuit 28 by the output 
signal from the arithmetic unit 14 corresponding to change of the optical system called for m an 
arithmetic unit 14 by the signal from each sensors 15, 16, 17. and 24, each coil 27 is repelled or 
absorbed by it by the electromagnetic force which works between permanent magnets 26, and 
substrate 9e and thin film 9a are made to transform by it. 

[0022] In this case, the current of an amount different, respectively can be passed in each coil I /. 
Moreover, a piece is sufficient as a coil 27, and it attaches a permanent magnet 26 to substrate 9e, 
and you may make it form a coil 27 in the internal base side of a susceptor 23. Moreover, as for a 
coil 27, to make from technique, such as lithography, is good, and you may make it put further the 
iron core which consists of a ferromagnetic into a coil 27. 

[0023] Drawing 11 shows the example of further others of the adjustable mirror 9. In this example, 
the thin film coil 28 is formed in the inferior surface of tongue of substrate 9e, this is countered and 
the coil 27 is formed on the internal base of a susceptor 23. And the variable resistor 1 1 , the power 
supply 12 and electric power switch 13 for supplying suitable current if needed are connected to 
the thin film coil 28. Moreover, the variable resistor 11 is connected to each coil 27, respectively, 
and the switch 29 for the power supply [ a change-cum-] opening and closing for changing the 
direction of the current passed in the power supply 1 2 and coil 27 for supplying current to each coil 
27 and a variable resistor 1 1 further is formed. Therefore, according to this example, the 
electromagnetic force which works between each coil 27 and the thin film coil 28 can be changed, 
substrate 9e and thin film 9a can be made to be able to transform, and it can be made to operate as 
a movable mirror by changing the resistance of a variable resistor 1 1 , respectively. Moreover, thin 
film 9a is changeable also into a concave surface also at a convex by changing the direction of the 
current which reverses a switch 29 and flows in a coil 27. 

[0024] In this case, deformation of a request can be given to substrate 9e and thin film 9a by 
changing the volume density of the thin film coil 28 by the place, as shown in drawing 12 . Moreover, 
as shown in drawing 13 , a piece is sufficient as a coil 27, and it may insert in these coi s 27 the iron 
core which consists of a ferromagnetic. Moreover, electromagnetic force will become still stronger it 
filled up with a magnetic fluid into the space formed of a susceptor 23. . 
[0025] Drawing 14 shows the example of further others of the adjustable mirror 9. In this example 
substrate 9e is made from ferromagnetics, such as iron, and thin film 9a as a reflective film consists 
of aluminum etc. In this case, since it can be managed even if it does not prepare a thin film coil, 
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compared with the example shown, for example in drawing 1 1 , structure is easy, and a 
manufacturing cost can be reduced. Moreover, if an electric power switch 13 is replaced by the 
switch 29 (refer to drawing 1 1 ) for power supply [ a change-cum-] opening and closing, the 
direction of the current which flows in a coil 27 can be changed, and the configuration of substrate 
9e and thin film 9a can be changed freely. Although drawing 15 shows arrangement of the coil 27 in 
this example and drawing 16 shows other examples of arrangement of a coil 27, these arrangement 
is applicable also to the example shown in drawing 10 and 1 1 . In addition, drawing 17 shows 
arrangement of the permanent magnet 26 which is suitable when arrangement of a coil 27 is shown 
in drawing 16 in the example shown in drawing 10 . That is, if a permanent magnet 26 is arranged to 
a radial as shown in drawing 1 7 , delicate deformation can be given to substrate 9e and thin film 9a 
compared with the example shown in drawing 10 . Moreover, when making substrate 9e and thin film 
9a transform using electromagnetic force in this way ( drawing 10 , example of 1 1 and 14), there is 
an advantage referred to as being able to drive by the low battery rather than the case where an 
electrostatic force is used. 

[0026] Example 3 drawing 18 is drawing showing the 3rd example of the optical equipment by this 
invention. Among drawing, the same sign is given to the same member on having used in the 1st and 
2nd examples, and parenchyma, and explanation is omitted. This example is a point using the liquid 
crystal adjustable mirror 31 which arranges a liquid crystal variable-focus lens in the front face of a 
mirror, and turns to leading the light from a body to a solid state image pickup device 8 through 
prism 30, and differs from an example as stated above. The liquid crystal adjustable mirror 31 is 
constituted by being filled up with 31 d of twist nematic liquid crystals between division electrode 
31c which served as the mirror applied to the front face of transparent-electrode 31a and substrate 
31b of a curved-surface configuration. Spiral pitch P of 31 d of twist nematic liquid crystals 
P<5lambda(1) 

******** — it is like If lambda is the wavelength of light and is the light, it is lambda- 380nm - 
about 700nm here. Since a refractive index becomes [ abbreviation ] in direction regardless of the 
polarization direction of an incident light when filling the above-mentioned formula (1), even if 31 d of 
twist nematic liquid crystals does not prepare a polarizing plate, an adjustable focal mirror without 
dotage is obtained. 

[0027] In addition, when using this optical equipment as a digital camera of a low cost, it is the spiral 
pitch P of 31 d of twist nematic liquid crystals. P<1 5lambda (2) 

It comes out, and even if it is, it may be able to be used practically. You may use a smectic liquid 
crystal, liquid crystal, for example, cholesteric liquid crystal, with the spiral structure which fills the 
above-mentioned formula (1) or (2) instead of, etc. [ a twist nematic liquid crystal ] Moreover, you 
may use macromolecule distribution liquid crystal and macromolecule stabilization liquid crystal 
instead of a twist nematic liquid crystal. You may use the matter which changes a refractive index 
by the electrical and electric equipment instead of liquid crystal. 

[0028] In the above-mentioned liquid crystal adjustable mirror 31, if voltage is impressed between 
electrode 31a and 31c, since the direction of 31 d of liquid crystal will change as shown in drawing 
19 , and the refractive index to an incident light will fall, it changes, the reflex action, for example, 
the focal distance, of the liquid crystal adjustable mirror 31. Therefore, if the resistance of each 
variable resistor 1 1 is suitably adjusted with an autofocus operation corresponding to Bure at the 
time of a temperature change or photography, it will become possible to perform deflection 
prevention at the time of the compensation to the temperature change of prism 30, or photography. 
Moreover, if the voltage impressed during photography at electrode 31c is changed slightly and the 
position of an image is shifted, the liquid crystal adjustable mirror 31 can be made to be able to 
generate the effect as a low pass filter, and it can also be made useful to moire removal. 
[0029] 4th example drawing 20 is drawing showing the 4th example of the optical equipment by this 
invention. This example is an example of the digital camera which is one of the electronic image 
pck-up equipment, and is equipped with the deflection prevention function. Also in this example, the 
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same sign is given to the same member on the parenchyma in an example as stated above. 
Deflection prevention at the time of photography is performed by the optical property adjustable 
prism 34 and 35 placed near the drawing 33 between taking lenses 32. Hereafter, the detailed 
structure of the optical property adjustable prism 34 and an operation are explained using drawing 
21 A transparent electrode and 34c and 34g of the transparent electrode divided into some the 
transparent substrate by which 34a, 34e, and 34i were constituted from glass or synthetic resin, and 
34b and 34h, and 34d and 34f are liquid crystal among drawing. The refractive index nk of the 
transparent substrates 34a, 34e, and 34i is selected so that it may become equal to the refractive 
index when standing in a line as liquid crystal 34c is shown in drawing 21 (when voltage is not 
impressed in electrode 34b and 34d). That is, when a refractive index [ as opposed to no and 
unusual light for the refractive index to Tsunemitsu of liquid crystal 34c ] is set to ne, it is. nk** 

(no+ne)/2(3) , „ , _ , ... fnS 

It has become. If the liquid crystal [ 34c and 34g ] spiral pitch P has all satisfied a formula (1) or (2), 
since it is not necessary to put in a polarizing plate into an optical path, it is convenient. 
[0030] In ne>no, the index ellipsoid of liquid crystal comes to be shown at drawing 22 . Suppose that 
voltage has not joined 34c. In this case, since the above-mentioned formula (3) is filled, an incident 
ray is not refracted in the transparent substrate 34, liquid crystal 34c, and transparent substrate 
34e. however, 34g of liquid crystal is suitable in the direction of an optical axis (the voltage of 
several volts or dozens of volts shall be impressed to 34g of liquid crystal) — it is — the refractive 
index — no It has become. Therefore, an incident ray is refracted below in 34g of liquid crystal. On 
the other hand, if the same voltage as liquid crystal 34c is impressed and it is made not to impress 
voltage to 34g of liquid crystal, an incident ray is refracted upwards. Moreover, if voltage is applied 
to liquid crystal [ 34c and 34g ] neither, an incident ray goes straight on, without being refracted. 
[0031] The optical property adjustable prism 35 is arranged where 90 degrees of optical property 
adjustable prism 34 are rotated around an optical axis, and it can make an incident ray refracted by 
the same method as the optical property adjustable prism 34 in the direction perpendicular to the 
space of drawing 1 1 . Therefore, if the voltage impressed to liquid crystal 34c, 34g, 35c, and 35g 
during an image pck-up is changed in the direction which cancels the deflection at the time of 
photography and it is made to deflect an incident ray. the picture by which the deflection was 
reduced will be acquired. 

[0032] It is based on the following reason that transparent electrodes 34b and 34h are divided into 
plurality. If the voltage value impressed to liquid crystal 34c and 34g is made into a degree in the 
middle and the refractive index of such liquid crystal is carried out in the middle of (ne+no)/2, and 
no, the angle theta shown in drawing 21 is small to a number of percent, and the amount of 
deviations of an incident ray can be carried out. In order to make it such, it is necessary to depend 
the electric field which join liquid crystal 34c and 34g on liquid crystal layer thickness, but to make it 
constant value. Then, it is necessary to impress a little higher voltage to a portion with a thick liquid 
crystal layer, and to impress a little lower voltage to a portion with a thin liquid crystal layer, and, for 
the reason, transparent electrodes 34b and 34h are divided. The small amount of deviations of an 
incident ray is useful in the middle of an image pck-up, and if the amount of deviations is changed 
continuously, still better deflection prevention is realizable. In addition, liquid crystal [ 34c and 34g ] 
**** beta (refer to drawing 21 ) is good also as one electrode, without dividing an electrode, when 
[ small ] change of liquid crystal layer thickness is small. 

[0033] Moreover, the size of the voltage impressed to liquid crystal 34c and 34g changing liquid 
crystal [ 34c and 34g ] orientation, and changing the travelling direction of an incident ray may not 
be changed, but the frequency of the electric field which join liquid crystal 34c and 34g may be 
changed. Although the orientation of a liquid crystal molecule becomes like 34g of liquid crystal of 
drawing 21 when this frequency is low frequency (severalHz-severalKHz), since it becomes like 
liquid crystal 34c of drawing 21 , in the case of a RF (about 1MHz or more), the direction of an 
incident ray is also changeable by changing the above-mentioned frequency. If this frequency is 
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changed continuously, the direction of an incident ray is also continuously changeable. The method 
of driving such liquid crystal is also applicable also to the example shown in drawing 19 . 
[0034] In addition, if liquid crystal 34c and voltage high both 34g are impressed, although each 
refractive index of a liquid crystal layer will fall to no, since a prism operation of both liquid crystal 
layers offsets each other, the deviation of an incident ray is not produced. However, since the 
optical path length which meets an optical axis changes, it can carry out that an image pck-up 
system doubles [ focus ]. That is. based on the signal from a distance robot 17 (refer to drawing 
20 ), the optical property of the optical property adjustable prism 34 and 35 is changed, and auto 
focusing is realizable if the optical path length is changed. If it combines and the optical property 
adjustable prism 34 and 35 is changed using the signal from a thermo sensor 15 and a humidity 
sensor 16, temperature-and-humidity compensation of a taking lens 32 and the optical property 
adjustable prism 34, and 35 self can also be performed. You may perform such auto-focusing and 
temperature-and-humidity compensation by swaying and combining with prevention. In this case, 
the voltage impressed to transparent electrodes 34b and 34h may be changed for every electrode, 
and it is not necessary to change it. Moreover, a liquid crystal [ 34c 34g, 35c, and 35g ] refractive 
index may choose and use the total **** value from (ne+no)/2 to no in this case. 
[0035] moreover, as an image shifted only in 1/2 [ 1 -pixel ] of a solid state image pickup device 8 in 
addition to deflection prevention, two or more sheets are continuously picturized with the image 
which controls the voltage which joins liquid crystal 34c, 34g, 35c, and 35g, and is not shifted, and it 
is the same as the gap at the time of an image pck-up in them — the highly minute picture same 
with having increased the number of pixels of a solid state image pickup device 8 in efficiency can 
be acquired by making it delete and piling up You may be made to perform this high resolving-ization 
simultaneously with temperature-and-humidity compensation, focus doubling, etc. 
[0036] Drawing 23 is drawing showing one example of the refraction property adjustable prism 36 
which can be used also for the 4th example (refer to drawing 20 ) of the above. This prism 36 is 
constituted by pinching liquid crystal 36c by the transparent substrates 36a and 36b which consist 
of two flat surfaces leaned so that an angle beta might be made. The transparent electrode which 
36d and 36e were prepared in the orientation film, and was prepared in transparent substrate 36a 
36f, The transparent electrode prepared independently in each slant face of transparent substrate 
36b 36g and 36h, The variable resistor to which 11a, 12a, and 13a were connected in series in 36f of 
electrodes and 36g, a power supply and an electric power switch, and 1 1b, 1 2b and 13b are 36f of 
electrodes, the variable resistor connected in series in 36h, a power supply, and an electric power 
switch. 

[0037] In this example, the refractive index of transparent substrate 36a is set to n1 -no, and nZ - 
(ne+no) / 2, when the refractive index of n1 and transparent substrate 36b is set to n2. Electric 
power switch 13b is an incident ray L1 and L2, if electric power switch 13a is OFF in ON as shown 
in drawing 23 . It both goes straight on and does not deviate. On the other hand, by OFF, for electric 
power switch 13b, electric power switch 13a is an incident ray L1 and L2, if it is ON. As shown 
[ both ] in drawing 24 , it is bent below, therefore, it has the same optical effect as the optical 
property adjustable prism 34 in the 4th example ( drawing 20 ) of the above — since this refraction 
property angle-of-deviation prism 36 can make liquid crystal layer thickness a half compared with 
the optical property adjustable prism 34, the permeability of light is excellent in theWgh-speed^ 
response with the good point in this case, instead of [ of liquid crystal 36c ] — n1 -no, and n2 - 
(ne+no) / 2 — other refractive-index adjustable matter which fulfills conditions may be used 
[0038] Drawing 25 is drawing showing one example of the variable-focus lens 37 which can be used 
also for the 4th example. As for this variable-focus lens 37, the periphery consists of curved 
surfaces, when a center section pinches [ a center section / plane transparency substrate 37a and 
a periphery ] liquid crystal 37c by transparent substrate 37b of a concave curved surface at a flat 
surface The transparent electrode which 37d and 37e were prepared in the orientation film, and was 
prepared in transparent substrate 37a 37f, 37g and 37h are the transparent electrodes of the shape 
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of the shape of an island prepared independently in the concave curved surface and flat surface of 
transparent substrate 37b, and a ring. A power supply 12 is carried out in common, and variable- 
resistance 1 1b and electric power switch 13b are connected to the serial for variable-resistor 11a 
and electric power switch 13a in 37f of electrodes, and 37h in 37f of electrodes, and 37g, 
respectively. 

[0039] It also sets to this variable-focus lens 37, and is the refractive index of n1 and transparent 
substrate 37b about the refractive index of transparent substrate 37a n2 It is referred to as n1 -no, 
and n2 = (ne+no) / 2 when it carries out. Electric power switch 13b is an incident ray L1 and L2, if 
electric power switch 13a is ON in OFF as shown in drawing 25 . It both goes straight on. However, 
when electric power switch 13a is [ electric power switch 13b ] OFF in ON, as shown in drawing 26 , 
in order to carry out orientation of the liquid crystal 37c, a concave lens operation arises in a 
variable-focus lens 37, and it is an incident light L1 and L2. As shown in drawing 26 , it emits and 
progresses, and it acts as a variable-focus lens. This example can make a liquid crystal layer thin, 
therefore has the advantage that a high-speed response and the optical equipment of high 
permeability can be offered. This variable-focus lens 37 can be replaced by the optical property 
adjustable element 34 in the optical equipment of the 4th example, can be used because of focus 
doubling, and if Electrodes 37f and 37g, and the various sensors of 37h previous statement, an 
arithmetic unit and a control unit including a drive circuit are connected, it can also be used for 
temperature-and-humidity compensation etc. Moreover, this variable-focus lens 37 can be used 
also for various kinds of optical equipments, such as diopter adjusting devices, such as adjustable 
focal glasses, a microscope, and a camera finder, and autofocus equipment of the pickup for optical 
disks. 

[0040] 5th example drawing 27 is drawing showing the 5th example of the optical equipment by this 
invention. This example is an example of adjustable focal glasses which used the above-mentioned 
variable-focus lens 37. The frame supported so that 38 can use the variable-focus lens 37 of a 
couple as glasses, the driving gear with which 39 contained a power supply 12, electric power 
switches 13a and 13b, variable resistors 1 1a and 1 1b, etc., and 40 are codes which connect a driving 
gear 39 with each variable-focus lens 37 among drawing. In this example, if the resistance of the 
variable resistors 1 1a and 1 1b (refer to drawing 25 ) contained by the driving gear 39 is changed 
continuously, the focal distance of variable-focus lens 37a can be changed continuously, and 
practically very convenient glasses can be offered. A continuous change of the optical property by 
changing the resistance of such a variable resistor continuously is the same also in various 
examples as stated above. ( 
[0041] 6th example drawing 28 is drawing showing the 6th example of the optical equipment by this 
invention. This example is an example using the above-mentioned variable-focus lens 37 of a digital 
camera with a deflection arrester. In this example, the transparent electrodes 37g and 37h of a 
variable-focus lens 37 are divided into a large number, and each divided electrode is connected to 
the drive circuit 25, respectively. And not only deflection prevention but temperature-and-humidity 
compensation to auto-focusing and a taking lens 32 can be performed now by adjusting suitably the 
voltage impressed to each electrodes 37g and 37h based on the signal from each sensors 15, 16, 17, 
and 24 from the drive circuit 25. 

[0042] 7th example drawing 29 is drawing showing the 7th example of the optical equipment by this 
invention. The same sign is given to the same member on having used in the example as stated 
above, and substance among drawing, and detailed explanation is omitted. This example is replaced 
by the transparent substrate 41 of the tabular by which prism 4 was preferably made from glass or 
the resin, is the point that the adjustable mirror 43, IC44, and the display 45 of the same structure 
as newly having been shown in a lens 42 and drawing 8 are attached to this transparent substrate 
41, and differs from the 1st example shown in drawing 1 . 46 is a shading film for removing the stray 
light made from paint or printing of the three-layer vacuum evaporationo of Cr-Cr02-Cr, and a 
black paint etc. What is necessary is just to form this shading film 46 in the front face, the side, or 
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the interior of the transparent substrate 41. and it may be necessary to prepare it in it if needed, 
like illustration. Lenses 2 and 42 may be formed by sticking a curved-surface- like resin thin film on 
the front face of the transparent substrate 41 , and in case they manufacture the transparent 
substrate 41, you may really form them by fabrication. 

[0043] As an example of a display 45, although a liquid crystal display can be made on transparent 
substrates, such as glass, with TFT technology, if solid-state-image-pickup-dev.ce 8 grade is not 
on a silicon substrate, it will be hard to make it. In this example, since the solid state image pickup 
device 8 and the display 45 were divided into the respectively different substrate and Prepared, it is 
advantageous in cost rather than it prepares on the same substrate. In addition it is infrared light to 
the quality of the material of the transparent substrate 41 or lenses 2 and 42. Moreover, you may 
make it prepare the interference film which has an infrared cut function in the front face of thin film 
9a of the adjustable mirror 9, a lens 42, or transparent substrate 41 grade for an infrared cut 
Furthermore, this example removes a solid state image pickup device 8, and you may make it 
constitute it as display which gave an observation function like opera glass to optical system. 
[0044] At this example, since two adjustable mirrors 9 and 43 which can change the configuration of 
a reflector are used, zooming and focus doubling can be simultaneously performed by driving these. 
And deflection prevention, temperature-and-humidity compensation, compensation of the error at 
the time of subassembly, moire removal, and highly minute-ization of a picture are realizable by 
impressing the suitable voltage for the plurality of these adjustable mirrors 9 and 43, or one 
electrode like various examples as stated above. 

[0045] 8th example drawing 30 is drawing showing the 8th example of the optical equipment by this 
invention. This example is an example of the signal processor for optical calculation and optical 
interconnections used for optical signal processing, such as an optical computer. The same sign is 
given to the same member on the thing in an example as stated above, and substance among 
drawing and detailed explanation is omitted. The computer connected to the arithmetic unit 14 for 
the 2-d'imensional array of the laser diode in which 47 has input signal terminal 47a. and 48 driving 
the adjustable mirror 9 of the structure shown in drawing 5 . and 49 are 2-dimens.onal photod.ode 
arrays for light-receiving which have output signal terminal 49a. 

[0046] According to this example, the light which carried out outgoing radiation based on the input 
signal from the 2-dimensional array 47 of a laser diode follows a path as shown by the arrow -in 
drawing and it carries out image formation on the 2-dimensional photodiode 49 with prism 20. Thus, 
according to the signal inputted into input signal terminal 47a, an output signal is obtained from 
output signal terminal 49a. In this case, when the configuration of prism 20 changes with change of 
temperature and humidity, the adjustable mirror 9 acts so that the lightwave signal which 
compensated this change and carried out outgoing radiation from the 2-dimensional array 47 of a 
laser diode may carry out image formation on the 2-dimensional photodiode array 49 correctJy. 
Moreover by making the reflector (thin film 9a) of the adjustable mirror 9 transform, and shifting the 
image position of the 2-dimensional array 47 of a laser diode on the light-receiving side of the 2- 
dimensional photodiode array 49 with the signal from a computer 48, the photod.ode in the 2 
dimensional photodiode array 49 which receives the light from the 2-dimensional array 47 of a laser 
diode can be switched alternatively, and various operations can also be performed. 
[0047] When deformation by change of the temperature and humidity of prism 20 is minute, or when 
the various above-mentioned operations are not required, as shown in drawing 31 , the adjustable 
mirror 9 may be omitted. In addition, in order to reflect light in the front face of prism 20. it is good 
to give an aluminum coat etc. if needed, and you may make it this front face turn into a total 
reflection side. Moreover, you may make surface some or surface all of a portion except prism 20 
from drawing 30 and 31 with ultra-fine processing technology, such as lithography. 
[0048] 9th example drawing 32 is drawing showing the 9th example of the optical equipment by this 
invention. This example is an example of the film camera which has functions, such as deflection 
prevention The same sign is given to the same member on the thing in an example as stated above. 
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and substance among drawing, and detailed explanation is omitted. 50 is a silver salt film, it is used 
any of the thing of the structure shown in the thing of the structure shown in drawing 1 , the th.ng 
of the structure shown in drawing 5 , the thing of the structure shown in drawin g s and drawing 9 
as an adjustable mirror 9 they are, and it replaces with the adjustable mirror 9 and the l.qu.d crystal 
adjustable mirror 31 may be used. oi> 
[0049] In this example, it is reflected by the adjustable mirror 9 (liquid crystal adjustable mirror 31 J. 
and image formation of the light from the body which passed along the taking lens 32 is carried out 
on the silver salt film 50. And deflection prevention, temperature-and-humid.ty compensation focus 
doubling, etc. may be performed by controlling suitably the voltage impressed to this adjustable 
mirror 9 (liquid crystal adjustable mirror 31). . ,, . 

[0050] Here, change of the reflector (thin film 9a) in the various above-mentioned adjustable mirrors 
9 will carry out and a way will be explained with reference to the 1st example ( drawing 1 ). When 
there is a body far away comparatively, an electric power switch 13 is turned OFF, and it sets up 
and places so that it may become even, as thin film 9a shows drawing 3 _3 . When there is a body at a 
short distance, turn ON an electric power switch 13, impress voltage to electrode 9b. .t .s made to 
become concave-like as thin film 9a shows drawing 34 , and the force as which the flux of light is 
completed is strengthened. When a beam of light is oblique incidence at this time, in order to 
remove aberration, as for the configuration of thin film 9a, it is good for the direction of plane of 
incidence of a beam of light to make it become a configuration near the ellipsoid side where radius 

of curvature is large. . _ , 

[0051] When aberration is in optical system with a manufacture error etc., as shown in drawing J4 
the voltage impressed to electrode 9b may be changed for every electrode partition, and thin film 9a 
may add the field configuration change for focus doubling to this that what is necessary is just to 
amend aberration as it becomes an unsymmetrical field configuration. When optical system changed 
by change of temperature and humidity etc., aberration occurs or a focus position shifts, change 
carries out and the way is the same. What is necessary is just to make thin film 9a transform so 
that the direction of an optical axis may be changed, when performing deflection prevention, or when 
shifting the flux of light in optical signal processing. That is, as shown in drawing 35 , it is good to 
impress voltage so that thin film 9a may be made to incline. Drawing 36 shows the configuration of 
thin film 9a in the case of changing the direction of an optical axis into an opposite direction. 
[0052] Now the adjustable mirror 9 ( drawing 1 . 5, eight references), the liquid crystal adjustable 
mirror 31 (refer to drawing 9 ), and the optical property adjustable prism 34 and 35 (refer to dia^ng 
20 ) the focal distance of the optical system which is in before an image formation side behind from 
psi (refer to drawing 35 ) and thin film 9a about the above-mentioned tilt angle of thin film 9a as^ 
what is arranged near the drawing position of optical system, back optical system, i.e., reflector. 
f2 **, if it carries out Thin film 9a is the amount S of gaps of the optical axis to an image formation 
side, when only an angle psi inclines. S=2|f2 |psi (4) 

It is come out and given. In order to take out P. then the deflection prevention effect for the size ot 

1 pixel of a solid state image pickup device 8 S>=(1/2) P (5) 

It comes out and a certain thing is required. When a deflection is large S>-P (6) 

When you want to come out and to amend a big deflection like especially the photography on a boat 

S>=3P (7) 

It is as good as ********. The above-mentioned formula (4) is substituted for the above (5), (6), and 
(7). and the following formula (8), (9). and (10) are obtained, namely. — 4|f2 | psi>=P (8) 
2|f2 | psi>=P (9) 

Thleffre^lnl one of the above-mentioned formula (8). (9). and (the 10) is filled, the optical 
equipment which carried out deflection prevention is realizable. 

[0053] Although a formula (8). (9). and (10) are applied when swaying in the example of the liquid 
crystal adjustable mirror 31 in drawing 18 and performing prevention etc., they shall take L ****** 
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one half of angle change of the optical axis of the outgoing radiation light from the liquid crystal 
adjustable mirror 31 in this case psi. In the example shown in drawing 20 . if two are adopted as 
1/psi of the angle of refraction of the optical axis by the optical property adjustable prism 34. a 
formula (8), (9), and (10) will be realized similarly. 
(1/2) psi<=|beta[(ne-no) /2]| (beta is referring to o^awing^i) 11) 

Since come out and it is, it is a formula (8) and (9) (10). 2|beta[(ne-no) /2]|>=P/(4|f2 |) (12) 
2|beta[(ne-no) /2]|>=P/(2|f2 |) (13) 

♦ItS*"^" fills any of the abo^e-mentioned formula (12), (13), and (14) they are, a deflection will 
be amended good. If it adopts the average magnitude of the particle of a film as P in swaying to a 
silver salt film camera etc. and adopting prevention, the above-mentioned formula will be realized. 
[0054] In addition, although the extended curved-surface prism 20 and 30 grades were used in some 
the examples of this invention, you may use the reflecting mirror 50 which has an extended curved 
surface as shown in instead of [ those ] at drawing 37 . The configuration of the reflector of a 
reflecting mirror 50 is an extended curved surface. In this case, there is an advantage which says 
that a weight becomes light compared with extended curved-surface prism for hollow. Drawing 37 .s 
the example of electronic image pck-up equipment (bar code scanner). Moreover, as shown in 
drawing 38 , you may form optical system using two or more adjustable mirrors of this invenfcon. In 
this case, for example, deflection prevention and focus adjustment can be performed by the 
separate adjustable mirror, and the flexibility on an optical design increases. Moreover, .t sways w.th 
zooming of optical system, and focus adjustment using two or more adjustable mirrors of this 
invention with one optical system, and prevention etc. can be performed. Drawing 38 .s the example 
of a digital camera. Although it is being able to say in common with the optical equipment of this 
invention, as for an adjustable mirror, to place near the drawing of optical system is good. Near the 
drawing, since beam-of-light quantity is low, an adjustable mirror can be made small, and it is 
advantageous in respect of a speed of response, cost, and a weight. 

[0055] As explained above, the optical equipment of this invention has the following feature bes.des 
the feature indicated to the claim. 

[0056] (1) Optical property good light variation study element. 
[0057] (2) Optical property adjustable mirror. 

[0058] (3) The optical property adjustable mirror which consists of an organic material or synthetic 
resin. 

[0059] (4) The optical property adjustable mirror using electromagnetic force. 
[0060] (5) The optical property adjustable mirror have a permanent magnet and using 
electromagnetic force. 

[0061] (6) The optical property adjustable mirror have a coil and a permanent magnet and using 
electromagnetic force. 

[0062] (7) The optical property adjustable mirror have the coil united with the permanent magnet 
and the mirror substrate, and using electromagnetic force. 

[0063] (8) The optical property adjustable mirror have the permanent magnet united with the coil 
and the mirror substrate, and using electromagnetic force. 

[0064] (9) The optical property adjustable mirror have the permanent magnet united with two or 
more coils and the mirror substrate, and using electromagnetic force. 

[0065] (10) The optical property adjustable mirror have two or more coils and permanent magnets, 

and using electromagnetic force. 

[0066] (11) The optical property adjustable mirror have two or more coils united with the permanent 
magnet and the mirror substrate, and using electromagnetic force. 

[0067] (12) The optical property adjustable mirror have a coil and using electromagnetic force. 
[0068] (13) The optical property adjustable mirror have two or more coils and using electromagnetic 
force. 
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[0069] (14) The optical property adjustable mirror have a ferromagnetic and using electromagnetic 
force. 

[0070] (15) The optical property adjustable mirror have the coil by which opposite arrangement was 
carried out with the ferromagnetic, and using electromagnetic force. 
[0071] (16) The optical property adjustable mirror have the mirror substrate and coil of a 
ferromagnetic and using electromagnetic force. 

[0072] (17) The optical property adjustable mirror which combined the optical property adjustable 

lens and the mirror. . 

[0073] (18) Optical property adjustable extension curved-surface optical element. 

[0074] (19) The optical property good light variation study element equipped with two or more 

electrodes. 

[0075] (20) The optical property adjustable mirror equipped with two or more electrodes. 

[0076] (21) The above (1) you are made to drive by the electrostatic force, or an optical property 

good light variation study element given in (19). 

[0077] (22) The above (2) you are made to drive by the electrostatic force, or an optical property 
adjustable mirror given in (20). 

[0078] (23) An optical property adjustable extension curved-surface optical element given in tne 
above (18) you are made to drive by the electrostatic force. 

[0079] (24) The above (1) using the piezo-electric matter, or an optical property good light variation 
study element given in (19). 

[0080] (25) The above (2) using the piezo-electric matter, or an optical property adjustable mirror 

given in (20). . . . , 

[0081] (26) An optical property adjustable extension curved-surface optical element given in tne 

above (18) using the piezo-electric matter. 

[0082] (27) The optical property adjustable lens equipped with two or more electrodes. 
[0083] (28) Optical property adjustable prism equipped with two or more electrodes. 
[0084] (29) An optical property adjustable lens given in the above (27) equipped with two fields 
which cross mutually. , 

[0085] (30) Optical property adjustable prism given in the above (28) equipped with two fields which 

cross mutually. , 
[0086] (31) The above (1) using liquid crystal, or an optical property good light variation study 

element given in (19). . . f . 

[0087] (32) The above (2) using liquid crystal, or an optical property adjustable mirror given in U 
[0088] (33) An optical property adjustable extension curved-surface optical element given in the 
above (18) using liquid crystal. 

[0089] (34) An optical property adjustable lens given in the above (27) using liquid crystal. 
[0090] (35) Optical property adjustable prism given in the above (28) using liquid crystal 
[0091] (36) An optical property good light variation study element given in the above (31) which 
changed the orientation of liquid crystal by changing the frequency of applied voltage. 
[0092] (37) An optical property adjustable mirror given in the above (32) which changed the 
orientation of liquid crystal by changing the frequency of applied voltage. 

[0093] (38) An optical property adjustable extension curved-surface optical element given in the 
above (33) which changed the orientation of liquid crystal by changing the frequency of applied 

[0094] e (39) An optical property adjustable lens given in the above (34) which changed the 
orientation of liquid crystal by changing the frequency of applied voltage. 

[0095] (40) Optical property adjustable prism given in the above (35) which changed the orientation 
of liquid crystal by changing the frequency of applied voltage. 

[0096] (41) Drawing, micro shutter, or drawing combination micro shutter which moves by the 
electrostatic force. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



10/28/2003 



Page 14 of 15 



[0097] (42) Drawing, micro shutter, or micro [ drawing-cum-] shutter made with lithography 

SoSaSS Optical system which equipped the above (1), (19), (21), (24), (31). or (36) with the 
optical property good light variation study element of a publication. 

[0099] (44) Optical system which equipped the above (2), either of (17) or the above (20), (22). (25). 
(32) or (37) with the optical property adjustable mirror of a publication. 

0?6oT(45) Optical system which equipped the above (18), (23), (26). (33). or (38) with the opfcal 
property adjustable extension curved-surface optical element of a Publication 
[01 01] (46) Optical system which equipped the above (27), (29), (34). or (39) with the optical 

^iA^!!^^^^ * ^ astern which equipped (40) with the optica. 
[ZTmot^ the above (41 ) or (42) with drawing of a publication, the 

micro shutter, or the micro [ drawing-cum-] shutter. Mirw «H_ 
[0104] (49) Optical system given in the above (43) or any of (48) containing extended curved 

[O^SHS^SpS system given in the above (43) or any of (48) containing an extended curved- 

^^^Z^^ the above (43) or any of (50) containing a 

[0107] (52) Optical system equipped with the adjustable mirror to wh.ch a beam of light is made to 

out slanting ON to the plane of incidence of an adjustable mirror. 

[0108] (53) Optical system which equipped the above (41) or (42) with drawing of a publication, the 
micro shutter or the micro [ drawing-cum-] shutter. 

Si M] (54) Optica, system given in the above (43) or any of (52) containing the frame us.ng the 
optical element or synthetic resin using synthetic resin they are. Wmatinn ^ of 

[0110] (55) Optical system characterized by compensating change of the image formation state ot 
optical system by changing the optical property of an optical property good light vanat.on study 

[mnltfe) Optical system with which any of the temperature change of optical system humidity, a 
manufacture error, a deflection, and a focus gap or one or more were mainly compensated by 
changing the optical property of an optical property good light variation study element 
[01 1 2] (57) Optical system equipped with the optical property good light var.at.on study element 
which sways and has a prevention function. 

[0113] (58) Optical system which has the improvement function in resolution equipped with the 
oDtical property good light variation study element. 

[0114] (59) Optical system which has the moire removal function equipped with the opt.cal property 
good light variation study element. , 
[01 15] (60) Optical system which has the zoom function equipped with the optical property good 

light variation study element. , \ m -A 

[0116] (61) Optical system which has signal transduction or a signal-processing function equipped 
with at least one of an optical property good light variation study element, extended curved-surface 

^m*S£XZ^*™ in the above (55) or any of (61) they are. [ which equipped the 
above (43) or (54) with any one of the optical system of a publication ] nraxiont ; nn 
[01 18] (63) Optical system equipped with the adjustable mirror wh.ch sways and has a prevention 

[01 19H64) Optical system equipped with the adjustable lens which sways and has a prevention 



[01 20]°(65) Optical system equipped with the optical property good light variation study element 
which can change two or more focal distances. 
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[0,2,] (66, ,mage pck~ up equipment contain,, optica, system given in any [ the above (43) or ] o, 
K OTBeotronic image pck-up equipment containing optica, ayatem given in any [ the above 

(43) or ] of (65) they are. . . ,„«t«m riven in any [ the above (43) or ] of 

[0,231 (68) Observation equipment conta.mng optical aystem g.ven 

S ZS Optica, equipment containing optica, ayatem given in any [ the above (43) or ] of (66) 
STa* M ,mage formation equipment containing optica, ayatem given in any [ the above (43) or ] 

of (65) they are. • in any [ the above (43) or ] of (65) 

[0126] (71) The signal processor conta.n.ng optical system given 

they are. 

[0127] ,. . . a „ n rA\n a to this invention, optical equipment, i.e., the 

Effect of the Invention] As expla.ned above, accord ng to this .nve ^ p 

Lage pck-up equipment, observat.cn , equipmen s ^ compensation to change of 
kinds which realized deflection prevention focusing i^toc f ^ manufac ture error 

td^t lotion atudy eiement. for exampie, an adjuetab,e m,rror. 
[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web.cgi.eije 



10/28/2003 



Page 1 of 3 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



______flK ?£Z SEE*. 1 st example of the optica, equipment by this invention. 

S is d a" Z showing the 2nd example of the optical equipment by th.s ,nvent,on. 
gSSH a part of drawing 2 which removes and shows extended curved-surface pnsm - ,t is an 

TDrawin^l 'his the plan of an example of drawing used in the 2nd example. 

S£____tt*. plan showing other examples of the electrode disposition of the adjustable 

ipffiSSK« *e example of further others of an optica, property adjustable 

iw.9] It is drawing showing the example of further others of an optical property adjustable 

Rawing 101 It is drawing showing the example of farther others of an optical property adjustable 

f£L«in It is drawing showing the example of further others of an optical property adjustable 

^win. 121 It is the plan showing an example of the thin film coil used for the adjustable mirror 

lEng -^Sawing showing the modification of the adjustable mirror shown i" drawjngjl. 
________ ft Is drawing showing the example of farther others of an optical property adjustable 

S^ingJS] It is the plan showing an example of arrangement of the coil used for the adjustable 

j&flS ftiffe^showing other examples of arrangement of the coil used for the 

_£_£__$. ttTpZ stS^ngement of the permanent magnet suitable for the ~ coi, 

^mTsed for the example shown in dj_awir_g__4 , and an operation 
rDrawing 22] It is drawing showing the index ellipsoid of liquid crystal. 
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Rawing 231 It is drawing showing ono example of refraotion property angle-of-deviation prism 
S VJZZ S sS n tn7S^n of the ehange of state of the refraotion property 

^S^StZng SSe of a variable-foe s applicable to the example 

SjgftS awing showing the situation of the ohange of state of a variable-focus lens 

ir^ingjo] It is drawing showing other ohanges of state of the adjustable mirror shown in drawing 
Mrawina 361 It is drawing showing the ohange of state of further others of the adjustable mirror 
£££nuS* awing showing an exampie of the optical eouipment by this invention using the 

^S'^^wingTowing the oomposition of the conventional digfcal oamera. 
[Description of Notations] 

I, 2,6, 42 Lens 

3 Seven Lens frame 
4, 20, 30 Prism 
5 21 Mirror 

8 Solid State Image Pickup Device 

9 43 Optical property adjustable mirror 
9a Thin film (reflector) 

9b, 9d, 19c, 31c Electrode 
9c [ ] a piezoelectric device 
9e, 10, 18, 31b Substrate 

II, 11a, 11b Variable resistor 

12, 12a, 12b Power supply 

13, 13a, 13b Electric power switch 

14 Arithmetic Unit 

15 Thermo Sensor 

1 6 Humidity Sensor 

17 Distance Robot 

1 8 Silicon Substrate 

1 9 Micro Shutter 

1 9a Fixed electrode 
19b Gobo 

22 Drawing 

23 Susceptor 
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24 Hand Deflection Sensor 

25 28 Drive circuit 

26 Permanent Magnet 

27 Coil 

28 Thin Film Coil 

29 Switch 

31 Liquid Crystal Adjustable Mirror 

31a, 34b, 34h, 36f, 36g, 36h, 37f, 37g. 37h Transparent electrode 

31 d Twist nematic liquid crystal 

32 Taking Lens 

33 Drawing 

34 35 Optical property adjustable prism 

34a, 34e, 34i, 36a, 36b, 37a, a 37b transparent substrate 
34c, 34g, 35c, 35g, 36c Liquid crystal 

36 Refractive-Index Property Angle-of-Deviation Pnsm 

37 Variable-focus Lens 

38 Frame 

39 Driving Gear 

40 Code 

41 Transparent Substrate 

44 IC 

45 Display 

46 Shading Film 

47 2-dimensional Array of Laser Diode 
47a Input signal terminal 

48 Computer 

49 2-dimensional Photodiode Array for Light-receiving 
49a Output signal terminal 

50 Reflecting Mirror 
beta, theta, psi Angle 
L1, L2 Incident ray 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translat.on. 

LThis document has been translated by computer. So the translation may not reflect the original 

precisely. , , 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




[Drawing 4] 
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[Drawing 6] 
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[Drawing 12] 
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[Drawing 5] 
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[Drawing 9] 
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[Drawing 11] 
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fDrawing 24] 
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fDrawing 28] 
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fDrawing 29] 




drawing 31] 
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[0 0 2 3] 01 H4«I^$7-9(DS{Cf(&(Z)^M : S: 
^UTV^So I©Hi«T11 IS«9e©TiifC«IK3 

;i/ 2 8 tftgtf Zl*l{CMl6l UTiJ## 2 3(DfH3 

jm±izzi^)V2 7^m.n^nx^o ^ux, 

-f ;i/2 8 ic{4^lCf5DTii^«SS$:^&-rsfe«?)© 

nfiJ^iC« 1 1 , «^ 1 2&tf«8TvX-f 'Vf 13 

5tlTVN§„ #n-f;i/2 7{c{4 j eti-€ f noI^gJ3T; 
»i lfl^gRiStvtfcy. |g{c#3-Y;i/2 7i;Bl^^5t 
#gl lfC«gg$:^&-r-Sfe«)(7)«aSl 2£^)12HZ 

titi. 1 1 ffllSKffl^w-emAS 3 i: \z 

«ky, «-3^f;i/2 i&mzjfrz 8£<Dfflzm<w& 

SftZmttt S«9 e ti3^9 a &JB*S-B:T, 



[0024] z(Dm&. mm^4K2 8<zm%m%.zm 
1 2\zjk$^\zmm\z*i-Dxmtttz>z.M^>')* 

Wfa9 e%xmm9 alZffiM<D$d&Z J 3-Z.Z&^-?Z> 
ZLilfeffiJfcS. 01 3lC7jcTJ:e>lC=M";i/2 7ti 

H^tiAnU 3*i6©3>f;i/2 7tci4ltt»tt 

[0025] 014 it^m^. 9 - 9 0>3gtCfflKZ>£gfi60y& 

<r*»»b*»6» Willi® 1 1 ic^Lfc^sswab<s 

2 9 (01 1#{80 KLflHftf4xtf3-f^2 7(Cgfs*l&S 20 

jg^feeftjcjytsii:^**. si z>\iz.o>wm 

fCfeW«3>f-n/2 7<&gBg&j*U 01 6ttn>f;i/2 7 * 

p<5 a. 

#Dfc-e&*lti A. = 3 8 0nm~7 0 0nmSST'*>-5= ^ 
Xh*Tf'^?Si3 1 dtt. ±|ffiS (1) Sltti: 

P< 1 5 A. 

v^y?^tf)m>>JJc_fciB5S; (l) xti (2) 

(DWb&Wg.*^ ^X fc&v \. 
[0 0 2 8] ±SE^^^9~3 lKfeWt, «fi3 

la, 3 1 cmiz-mzzfrn'tzz.. 0i9{c^$ti-& 

*)WBTt*©^ $Ht^^-3 KDKMftfSWX. 

(D-fuizMfc Lxmmmtz <t e> ic-rtui. zf u xa 

3 o<Da^ft{c*f'ts««^^^isnR&it?: ; fTe) 

ftzw&zmMzmtz-&TM<otmzii t *>i- i e> c-r 

1t53i:t>ffi#§o 50 



(5) #B82 0 0 0-2670 1 0 

8 

*aM0MW^l^mhX^hf)\ ztibftffimit, 010 

iiZ7xLf-mmmiz*jjm?2>z.ttfm&z>o & 
& 01 7&01 cuzjfiLr-mmmiz&^Tnj )\,2 1 

S2 6<Z>@Bfi£:?SLT^So BP^ 01 HZ^t^olZ 
*.>hW5 2 6 SriJfiH^tcgBgf *U£ 0 1 0 tc^ L fciH 
j6Wfctfy<T«^a^S:l£iR9 e&l*»g|9 afC-^A 

^9e&0^9 a£^£it3*§1^ (01 0, lift 

[0026] jgjfeggj 
0 1 8 W^3§WC J: SftSgggCDlfl 3 ^MfcaWt' 
0*, m2K«&226^TfJ8v*;fe©l:30tt|it 

£<©&SKWtt. ^^(WfcfcXyXASOfctf-LTH 
«£»§S^-?-8^<(D{C^Br^^^>X$:^5-cD 

J5B*fflia6«i: ?KJI«Jge^-3 it*. STO 
IS 3 1 a£|fi!»tfaZ>g*£3 1 b<D*BBC»|iSftfc 
i=7-£3fcfafe£-#J«S3 1 cfctf^cy^Xh*^ 
«V^?^3 1 d£^^££KlJ:V4ftft&tVCV*&. 

(1) 

[0 0 2 7] ZL©)t^iSS5:<S=iX htf)-?^'*;!/ 

3 1 d<0«8Sllf^Ptt 



(2) 



[0 0 2 9] flS4^|fig§ 



02 0W4^lc«fc*»|8Sllt(^4|6J6«&aVtBrP 

H-®«WK:ttHI--4aF*WS*iTV^. fiHgi$0>£3ft 
B6±li. i^U>X3 2 ©r^co^ U 3 3 ©jS^lcg^n 
fe^^fK^^U XA 3 4 , 3 5 \z «fc Ufrbne <fc -p 
iCfcoT^S. OT> 02 1 5rfflV%T^^#l4«I^^y 
XA 3 4 ©fftttflBtfc^fflSrttWt*. 0*^ 3 4a, 

3 4 e, 3 4 i \%is^7.y^mmmxm&ttf3& 
mwfc. 3 4 b, 3 4 him^>Mz^i^nr~mmn 

m. 3 4 d, 3 4 f li^«IS. 3 4 c, 3 4 glSMg, 
T*&6„ MmWR3 4a, 34e, 34i tf)Jg#rSpn k 
I*, Mh^3 4 c#02 1 K7TkZtlZ&oiZ&A J tm (« 
i3 4b, 3 4 dr^C«ffi#MD£nTVv&^BS) ®@ 



9 

nk= (no + ne) /2 
t&iX^Zo $||3 4 c&tf3 4 g©J&fia=fcr>y^P# 

mti*>*. (i) xtt (2) m&isx^zn, mmz 

[0 0 3 0] n e >n o©t^£tCti. $H©M#TS£ff P3 
#{£0 2 2 (Catt* J: 3 4c (C{i«jE^P*5o 

rv^v^-t*. 3©^tCli±fBS; (3) *>Wc£*l 
5©T% SWSS3 4, ^3 4c, 38W36«3 4e-e 
W^JWRWJBffrSftfcvy, LfrU Ki3 4g|j;3ttt 
#|p»C|bJV >T V ^ Qm 3 4 g CI«toK/l/ h TSWfcfX 10 
;i/h©«l±#TOra$nT^Sfc©i:^&) ©T\ -t©® 
#T#Hin 0 IC&oTV^,, ft-sT, AtfrW*$uIi3 4 
gtC;£^TT;£^JS*T3*v&. ZltUCttU i^34c 
KB«i&D*EE&f^URa3 4 gfaiWE^UdDLft^ 

|3 4c, 3 4 g<DiomKbW±Z&tf&Vft& Alt 

ymitmffizniFizwm-tZo 

[0 0 3 1] %^m&m.^^Xb,Z 5W. ^^ffinT 
^XU 3 4 &ftM<Z>A »J {C 9 0* EBE£i±fe We 
B2B34iT^T, 01 l ©iMcSSte^cAt*) 1 ^ 20 
fc^^yftttaJ^XU XA3 4 i:IH^^T*JB#f$ii:S 
^£#T*g£o S£oT, tg|p#©}8*l&3r^>-fe;i/tS 
#|SKC. Ji$mc?&i|3 4c, 34 g, 35 c, 35g 

[0032] ^W«ffi3 4 b £ 3 4 h jBqMBc£«l34x 
TV*S®tt«C0»IftK:.l:S. ?&H3 4 c £ 3 4 gtCPPitl 

(ne + no) / 2 i: n o t&tpmiZ Alt» 

SZ:£:#ai3fc£o ^©.fc-MC-fSfe&lCCk M34C 

i: 3 4 g izMhzwmzwLnmomziz & e>r-j£#»c 

«>©»i±£TOiu ^^©^a^tcf*^©*©* 
ffi&ffifln-rs&Ktf* 1 ^ -€-©fe#>icjgiE«*i3 4 bt 

3 4 hB&«S*lTV**0>"C*-5. At>f#i$©'h2 V v(g 

$J&3 4 c £ 3 4 gOmftP (02 1 #{80 rf>vjs£ 

[0 0 3 3] ttc. m^3 4 c&tf3 4 g©IB[6l£^ 
AMymoMfiHfaZMZ.Z>(M^ $113 4 c, 3 

4 g(CTOlI$n-2)«l±0^$ : &^-S(DT*(i^<> 
S34c, 3 4 glZMt>2>WM<DMWffl.*:mtZltXlb 

zoimmimmm gkhzhk^dhz) om 

&\Z\& ?K^H^)BHlR»i02 1©$cH3 4 g(D&*>\Z 

t£z>t>\ mmm (»iMHzat) ©s^ct*. 02 1 

©«J&3 4 c©<te>{;:&£©T\ ±8BJ§a&8fc£^;t53 



^2000-26 7 0 1 0 
10 

(3) 

tcJE*.S Z Z.(D <fc e> &$JI©SE1&?£&0 1 

[0 0 3 4] ftfe. ia B a 3 4c, 3 4 g&lCiUwBffifc 

&i<D®m*£.Vfo\ LfrU 3fc«|{C&e>) , fci&Rii^b 
-fS©T\ ^^©t^h^fc^S 3 BP 
SEHir>"9— l 7 (02 0#$0 ^©fB-f-fcg^ 
t vtaGSHfottnflE^'J XA34, 3 5 ©jfct**Ht feSEft 

s 0 gmtc* ?as-fe>-9— i s^ffig-fe^-y— 1 6^ 
bzm^zm^xxmm *m?*) xa 3 4 , 3 5 &g 
fta-etui. M&\syx3 2j&tm3*#f4<mxyxA 
34,35 g#®asi»Mt%fT-2 3 t««m*s. m 
e>©#-h:7*-#x fiaaat«ti«ni»ih4:«f«T 

ffoT*>ftV>. -e©#^> J©5§«*S3 4b, 3 4hlCftJ 

S^. rffl^M3 4c, 3 4g, 3 5 c, 3 

Sgftfffiftmi (ne+no) /2*^no*t'©» 
ZUZMA,Xm^Xi)&\>\ 

[0035] ttc Mnvntmuzmfcffi&M?- 8 «>- 

B^© 1 / 2 £ttig{£-f e>-T J: e> (C«A 3 4c, 34 

g, 3 5 c, 3 5 g{zMt>^nj±^mmu -re>£&v% 

tmvtdtt-?*>i>xm.te'k£> j &z>zinz&v, msmz 
m<m&m*s<»mmmzm^i'f=.<D£mmtemmfflm 

y h&fo&gti HPS izft o «fc e> tc UT t;Kv \, 

[0 0 3 6] 02 3li±iBm4HS6M (02O#M) 

fcfflv>6:i£©ffi#6JB#T#i4^7yXA3 6©-^ 

•t«fceiicMcte)ti^o©¥®«fcyfiK-2>^^3 6 

a, 3 6blC«fcoT. 6 ctm&ZftZZ£\Z& 

yflftasnrv^. 3 6 d, 3 6 eiiffi» 3 6 f « 

3*»aBfR3 6 a tC|»t e>*lfc3^«fll. 3 6 g, 3 6 h 

\m.ww&3 6 b©=&#4®U!toib'CiS{'te>tife^« 

fella, 12aWl3att«136f, 3 6 g^ 
3\ lib, 1 2 b^t>*l 3 btt«H3 6 f , 3 6 h|BJ 

[0037] z&m&miz&^x. 6 a<Dm 

mm* ni , mwwfcs 6 b©@#f^^ n 2 1 Lt=m, 

ni =no, n2 = (ne + no) /2tt5. 023 
{C^-f«fc e> «SX-f -yf 13a v 

* 1 3 b^^*e>(^ AS-m^Li , l 2 ii«ici£ii 

U«I^3*V&V\ ZLMZMlsX, IS^yf 13a^ 



(7) 

11 

Li , L 2 &M2 4lzBir£5lzmzTl3Kmtft>n 

^ot, iMsmimmm (020) K&v&mm 
(Dmffimmn^v xa 3 6 tt3fc##tt^xu xa 3 

WHk3 6 cC&fSbUlC, ni =no, n 2 = (n 

e+no) /2 t^m-^mtctmnwmm-^mmM 
[003 8] 02 5im4m&Miz*>m^z>z\£(Dm& 10 

S«JSB?&J&U>X3 7©-ggi£0!IS:jjVf0T*3o5o ZL(D 
p» v *»X3 7ti, MjaSP^WC'tfiifegP^®© 
@ig»*g3 7 a ^aSP^ST-cfi^P^IHIffi®^ 
HJ5S1K3 7 b LT°m&3 7 c Sr^-fS^iKCj: yflftR 
S^TV^So 3 7d, 3 7e«SafRlR 37f(i@^» 
S3 7 atCf8tf<?>*lfcjgl!IISf& 37g, 3 7 htt&g 

'J > ^©S^mffit'^oT, «K 1 2 £;Hd®tC I/Tol 
gQg&tg&l 1 aWMfcUfy^l 3 att«S3 7 f , 3 

7 giwc, 3jiss»t 1 1 b twasuw yfi3b 20 

3 7 f , 3 7 h^{C-^*l,-?nil^!llC^$tl-C^-&o 
[0 0 3 9] Z.0>i>S$£M,&UyX3 HZ&^TSj. SeW 
®K3 7 a<Z)«#H|5£ni , 5S9ia«3 7 b<Z)Jg#f^£ 
n2 £LfcB£ ni =no, n2 = (ne + no) /2 

^-ts, 02 5icavt<fce>ic mmxj vf-i 3 a*** 

1 3 bjtfcf^/fc'btf, Att^Li , 
L2 b*»U «^X-fy^l 3 atf* 

yx-Wx^ 1 3 \>l$*y<m\z\*, IKI3 7c!i 

02 6tc^-r «fce>{c@Eft-r&fc«>. BfiS36iusu/>X3 7 

fCBIl/:yXfftB#£D> AM^Li , L 2 «H2 6tC^ 30 

-t«fce>{ci§icbTii*. «ne^i/>x£i/T#jB-f 

5p!WW»*. ^0>bJ^&1/>X3 7tt!fl4Sfe^JcD} 1 6 
•^iggfCj3^T^^#ffi«J|gm-?3 4 £g#|LTb?> h 
^bit^fe&lCfflV^Zl^tfT'^ ®H37f, 

3 7g, 3ih\zm&<D^i>>4)--t?m8mz.mffl 
m« mm, **57T4y#-wymsm 40 

igg^-r-Y X * JB try * 7 v -?<Mr- V 7 * - ii 7M. 

[0040] % 5 mm 

0 2 7 td*^K:«l:63t^SK©» 5SafiW&5%"rHT? 
&&. ZOmi&Mte. ±iB«JgQHU^U>X3 7S:Mv>fc 

j&l/>X 3 7 LTffifflT'^-S <fc e> & 7 

I/-A, Sgtel^l 2, «jgU>f>y^l 3 a, 13 
b, HESgJftiSl 1 a, 1 1 b^&iK*ftbfeS&Ifcl£fi> 

4 0 «#pJ^^l/>X3 7 tlg|&iSM3 9 50 



Hi2000-2670 1 0 
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ttStlfcBBBSSHB l la, 1 1 b (02 5#Rg) CDg 

So 

[0041] m&mm 

*GSfiWT*tt. «MU&U>X3 7©jg^®g3 7 g, 3 

7 h«#iS[^i!i$tiTj3*A ««a*ife#«fiitt-en 

■€ f 4TJ|giftllI^2 5{C^$tiT^So *LTIBBEKI2 
5«fc'J#m®37g, 3 7htCfft&n$4T-5mi±£, =S-fe 
>t- 1 5, 16, 1 7&tK2 4^<30tft-*§-&C»^vt 

7*-#x m*\syx$ 2iztt-?zuM&mm&nz. 

[004 2] fS7ggfife0!| 
02 9 li*|g^tC<J:S^^M^7^6gM5:^-t0T* 

s„ rctgaswi. ^uxA4*w*u<«^^*fe 
i*gwlT'^e>ti:fe«^®3SWS«4 iicj:yflBs*u 

Z.Gm9£8R4 l{cSr^tCl/>X4 2t08tc^LfeO) 
i:|Hi-#^©Bi^5^-4 3 1 1 C4 4 ^>r xXi/- 
4 5 2)<tf88£*vt 0 1 Ic^Lfclfl l SJSM^ 
}*M^-5o 4 6liCr-Cr02 -C r <D=MWM, H 

tcf5D-csw^K4 i©*m 

tiA<. ta^<T%av^=t*>So 1/>X2, 4 2 
tt. ®H^»K4 10^®tCtt®^(D^Bg^m$:R5y#W 

[0 0 4 3] f-fX-XU-4 5©-itbt, iRSx-f 

^8 iiT-v ^.xi/-4 5 fc-e-n-rwMcisKfc^Taa 

3PJT?»*. fcfc. a»B3fi«4 l*fcttl/>X2, 4 2© 
V hOOTc*!)^ T5j^i=7-9«>5$SI9 a, 1/>X4 2* 

fe»s^s«4 l^o^stc^^^y hmmmtz 



(8) 



13 



too44] *mm^*&Mm<?>m<%%.z-z> zt<D 
<DWMizmm&w±*fm-rz z. t \z & y , nnm±, 

Bo«t©il3«BlWt«:S^-tSit^ffi*5o 10 
[004 5] 3iS8|fefifeff!) 
BIS Ot3-*^CJ:*3te|8*ai«^8^ifiW&5VtH^ 

«®Bm©-«T?**. H#* BB£©5£6£Wca3ttS%i 

«KfeSW!tt#*S*lTV^«. 4 7tiAMg^"^4 7 a 
U— 9*df>f K©— &7tT I/-, 4 8 till 5 
^Ufc«Bt©T5BK5 5- 9 £»^3fc«>©ig[IS££g 
14KlSSRS*lfc3>^-4f, 4 9ttffi#te*§SBK?-4 20 

[0 0 4 6] 3©H8GsWlc.fc*Ui. I/— V#4 *- K© 
ZI&tgT U- 4 7 *»6A*«#tC|&5^Tm«Lfe3tttt 
0t*i^PT^LfeJ:e»*:@8&&iiy> yuXA20lC«k 
oT— &7t7* h^V*-- K4 9±(CM#-tSo i©£ 
e>{CLT, A*«*B?4 7alCA#S*tfcf§#fCj££ 

Tm*^s§B L 4 9 aj:»jm*«*w»e>n*. :i©*§ 
Hr, «JSE$9-9tt. afflK©SHWc*oT'? , yXk2 

0®?g<fcWCfbbfeltJC, ;i©gE<t£lfMUT ** 30 
-ftf- K©— &tgTU-4 7fre>ffiftLfe^fcfg##lEb 
< J3*7&7* *- KTP-4 9±K*g»r*<&J:'5 

T«Jg^5-9©JEifig («fK9 a) fc3B&S1±T. - 
* h *>f *- KT 1/-4 9 ©gft®±T* X/-^f¥ 
4*- K<0^7cTl/-4 7®flMfi«S:S/7 

*ft5W*^J7C7* h #>f5f- KT U-4 9 tf© 7* 

40 

[0047] ^>JXA20 ©g£K©XfMc «k *3B^*< 

^EMmt^^KhX^^\ ttc. H3 0, 3 1 
X"f U XA 2 0 £|&^fcg|S#©*®©-8li* fe«:£gP£: 

[0 0 4 8] f§9jQfeff!l * 

S = 2 | f2 I * 
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<H3 2tis*^^J:*3tt^*©»9ia6W€:aVtHT 

M&ffl®l$W&£nX^2><, 5 0ti^tg7^;i/AT% or 
^5^-9 tLXit, H 1 tC^tlfe^lit©*©, H5 
IC^tlTMtig©*'©. B8K^S4xfe#l3iffl*i©;&tf 
09tC^$*lfe#i§© ; fe©©<5m^fflV>e>tU 

*m$.5-9Kftz.xwgiim$. : 7-3 lttm^nx 
[0049] zommmxi*. mmuyx3 2 zm-ot=. 

x. z0^ms.^-9 (m^mt^.'y-s 1) tzwrnts 
ft&w&*M^zw®~*z>z-ii\ziL*). mnm±, urn 

[0 0 5 0] ZZX\ ±M<0^msm< ; y-9 (CfcttS 

smw (ii9a) ©^b©$-&*cov%T, mim 

m (HD ;MH«LTSWriN&£i:K:"**. ^rffrtfJ*®! 
a#H3 3lZ7X-t£o\Z*P-e>iZ&2>£5lZWBfcl> 

xm<o mt-tfissmiz&zm&Ki*. wr*j*j*-i 
3%*y\zu wmv bizm&z%yNi>x. iI9 

m 3 4 K&ir J: edCM^lC^S J; e»lCU ft3fc£450fc 

«#c»t. qsMzm&-t2>t~tozmm9 &<mmt> m 
[0051] ft¥mzm%mmximft&z>%f&iz 

ti. 03 4tc^J;e»tc«1i9 b{cTOD$4xSmi±&« 

{CUTiRMS:ffliE-rn{m<. 3^{Ctf> h-^t)ii:©fe 
»©ffi9IJ*aEffc&ftljLT*»Av\. iffiHK©SEffc«T»3^ 

^b©Si±^tt|B|^T**>S 0 iSWWih$:^e>#^ 
^VNtt^fi#»cfe^T^©2/7 bZtfft^tSr&g 
ICti, ^6f|||©^|Bj$:^Si:e){C«IK9 a&^^-frtl 

-&§j;e){c«ffi : &fPj!ni-r-£.©^m^o iS3 6ti^[Si{c 

)tttffl*WS:S&lS»^©ilflR9 a©#m£^L-0% 

So 

[0 0 5 2] ^ ^5^-9 (HI, 5, 8#R© , 

?g B B a «i^5^-3 1 (H9#fKD , 

A3 4, 3 5 (H2 0#{$) »4. )«^©ttUISEH&M 
ICSHfiStvTV^fcrohLT, ^9a©±|BW^5: 

* (H3 5#B® > ii9a=t u^©^*apt»s*f 

®<fc U fl»Tt^ffi*T?©l^»**^©^80ltS: 
^©^©•rtiMSfct, 

(4) 



(9) 
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e>*x*. mwmmfr 8 <D-mm<n±^ $ & p t * 

(1/2) P 
S^P 
SS3 P 

±83* (4) S:±8B (5) , (6) , 
(7) {CfSAUT#C5£ (8) 



(5) 



(6) 



(7) 



(9), (10) 
4 | f 2 I *^P 
2 | f 2 I 

I f 2 I *^P 
ffiot. ±IB5$ (8) , (9) , (10) ©rart**-o«: 
Stfclirtf. ^imt&Ufc)£^f^|g*gTg£= 

[0053] S (8), (9), (10) ttU 0 1 8 tCfc 
ttSJSft«I3E5 5-3 ltD^jTig^ib^&fi^Wc 

(1/2) «S|/3 ( (ne-no) /2) 
(9) , (10) 

2 | /3 ( (ne-no) /2) 
2 | 0 [ (ne-no) /2) 
( (ne-no) /2) 
(14) (^HSf^&Slfc 



(8) 
(9) 
(10) 

ft l e>©a^fc©ftSi<A#^ft;<z> l / 2 fc<ofc 
3 4 tC i •£ Jfc$Sl<Z>JS#r£t© 1 / 2 * £ LT&ffl-t*X 

if. ^ (8) , o) , do) i*mmz&wiL~=> a 



(j8W®2 1#R8) (11) 



T'&S*^ 5$ (8) 



±fB5£ (12) 



2 | a 

(13) , 

[0 0 5 4] &fc> *|fiW®»o*y^Q6WC»*flHKl8r 
®7'JXA2 0, 3 0#£Mv%fctf, -tift&c&ftfcyK: 
03 7tC^Lfc*n<SSRttffiS:^f S£t«85 05:/8H 
Tfc&v\ SI4li5 0©S*f®©^«^gfflSatc^o 30 
TV*«6. ^CD^TlCfciU J£5Sft®yuXA{c.fcb^T*£ 
cDfctoS*#i&<&Stse>m£#&£o 03 7tt*y- 

03 8{C^1-*n<, #^©T^9-fcnogLhfflV* 
feffijfe-S,, 03 8te7W;i^;*5©0!lT&& o #?§BJ! 40 

[0055] mMmLtz&^iz. i&moyytfmm. 
ii~ mm&cDmzwmhfrminteMzTffi®®® 
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